Of all 64,339 patients, 31,198 (48.5%) achieved return of spontaneous circulation, yet only 9,912 (15.4%) survived to discharge. Significantly, patients suffering cardiac arrests at hospitals with longer median resuscitation durations had higher overall survival than those at hospitals with shorter median durations (adjusted risk ratio 1.12, CI 1.06--1.18, p\<0.001). For all cardiac rhythms, return of spontaneous circulation was higher at hospitals in the longest quartile (50.8%) than shortest (45.3%), although most prominently for pulseless electrical activity (PEA) or asystole (longest 47.7% -- shortest 41.6%, p \< 0.001). Survival to discharge was also more likely for hospitals with longer durations, although significant only for PEA and asystole (longest 12.2% -- shortest 10.2%, p = 0.005). Neurological function of survivors at discharge was not related to length of resuscitation. Of note, only 27,332 (87.6%) of those who achieved return of spontaneous circulation did so by 30 minutes.

This study innovatively considers the duration of resuscitation in non-survivors, and assumes that this provides a reliable indication of a hospital\'s tendency to continue with CPR in all cases. Previous studies have considered survivors and non-survivors together, and found that increasing resuscitation duration is associated with worse survival,[@bib0030] or duration of resuscitation itself was an independent predictor of mortality.[@bib0035] Separating patients by outcome improves on previous limitations, and finds in the opposite conclusion than some of the previous literature.

The main strengths of this study are its large size, and the robust quality of data collected via a large, professionally managed, heart registry. This allowed the design of the study to consider many co-founding variables, control for baseline characteristics, include out-of-hours arrests, compare practice between hospitals, and measure neurological outcomes at discharge. Data was taken as hospital averages; this lessens any confounding effect of patient characteristics influencing a clinician\'s tendency to continue CPR, which would be a concern if considering each arrest individually (such as 'healthier' patients being resuscitated for longer). The quality of reporting of the study was good, scoring 21/22 on the STROBE guidelines for the reporting of observational studies.[@bib0040]

Limitations include the study\'s observational nature and hence its inability to show a causal relationship, the failure to follow patients beyond discharge, and possible data correction errors. Despite this, previous work found a relatively low error rate of 2.4% in the same registry.[@bib0045] Several factors limit the generalizability of the study, including its use of a selected group of larger hospitals exclusively in the USA, and the various exclusions from emergency departments, operative, and other areas. This prevents lessons being drawn from these locations, or on the functional and survival status of patients in the months and years after discharge.

Several explanations could underlie the study results. Certain patients may survive should they have longer resuscitation, possibly due to the greater opportunities for identification and correction of reversible causes. This is supported by the fact that the effects were greater for PEA and asystole, where correction of reversible causes is paramount.[@bib0010] Other unmeasured confounding variables may be responsible. Perhaps those hospitals who perform CPR for longer have generally better resuscitation and post-resuscitation facilities, including higher quality of staff, measured by experience and training, and better co-ordination of arrest teams. This may translate into better quality of care on certain nebulous characteristics such as human factors or quality of chest compressions, which significantly affect outcome.[@bib0010]^,^[@bib0050]

Clinicians would welcome an extension of this work to consider different hospitals and countries, longer term follow-up of existing survivors, and analysis of locations excluded in the article. This would help build a more complete picture of the acute and chronic aspects of cardiac arrest management. The authors suggest that efforts to systemically increase the duration of resuscitation could improve survival, and this is amenable to implementation and re-auditing, although they are "unable to provide a specific suggestion for a cut-off". This may represent the ultimate limitation of the ability of this study to inform clinical practice, and warrants further exploration to identify the most critical time intervals. It would be difficult to develop a randomised-controlled trial to answer these questions, on a practical as well as an ethical level, due to the unforeseeable and individual nature of many arrests. However, other interventional studies at a hospital level may be possible. Finally, the resource implications of continued cardiac arrest management is unknown and could be examined in order to inform hospitals of the necessary resources to make available, although one would hesitate to advocate stringent cost-effectiveness policies here.

For the clinician, it may be that attempts to prolong resuscitation increases survival, particularly for those with PEA or asystole. Certainly, practitioners can be encouraged that persisting will not increase the chances of severe neurological impairment. The decision on whether to stop resuscitation will always be a difficult one, but it is hoped that this paper will spur further examination of this topic, and find its way into national guidelines when their time comes for their renewal.
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